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SUBSYSTEM WAME: ARES - COOLINGC
REVISION : 0 D2/17/89 W

PART MAME PART NUMEER

VENDCOR NAME VYENDOR NUMBER
LR H HEAT EACHANGER, IMU MOEZ21l-0C0E-001lY

HAMILTON ETANDARD EV7eg721E
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QUANTITY OF LIKE ITEMS: 1

DESCRIFTICGH/FUNCTION:
HEAT EXCHANGER, INERTIAL MEASUREMENT UNITS {IFU)
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REVISION: 0 Q2/17/83 %
SUBSYSTEM: ARS - COOLING :
LRUY HEAT EXCHANGER, IMU CRITICALITY OF THIS
ITEM NAME: HEAT EXCHANGER, IMU FAILURE MODE:liX2
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FRILURE MODE:
RESTRICTED FLOW, WCL

MIESICH PEAEBEL

Lo LIFT=-QFF
s OH=-CREBIT
Da . DR-CREBIT

YEHICLE/PAYLCAD/KIT EBIFECTIVITY: 142 COLUMBLA
t 143 DISCOVERY
v 1og ATLANTIS

QATISE:
COMNTAMIWNATION, CORRCGSION, VIBRATION, MECHANICAL SHOCK

CRITICALITY 1/1 DURING INTACT RBORT ONLY? N
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REDUNDANCY SCREEN A) PASS

B) N/A
£ PASS
PASS/FARIL RATIONALE:
Al
E}

SCREEN B 15 M/A BECAUSE REDUNDANT IO0OF T5 IN 3TANDEBY UNTIL REQUIRID.
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(h) BUBSYSTEM:
HEDUCED OR LOST COOLING CAPAEILITY COF ONE WATER COOLANT LOOF.

(B} INTERFACING SUEBBYSTEM{S):
MO EFFECT. REDUNDANT LOOQP WILL PRCOVIDE COCLING TO IMU.

{C] MISSIONM:
POSSIBLE EARLY MISSION TERMINATION FCOR LOSS QOF ONE WARTER COOLANT LOCF
FOR COOLING OF CABIN AMND AVIONICE.

(D) CREW, VEHICLE, AND ELEMENT(E): _
POTENTIAL LOSS OF CREW/VEHICLE UPON SUBSEQUENT LOSS OF REDUNDANT wWaATEL.
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(E) FUNCTICOKNARL CRITICALITIY ETFFECTS
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(A} DEEIGN:

HEAT EXCHANGER IS AN OVEN=BRAZED CRES FLATE-FIN UNIT. HEADER, BOSSLS
AND FLUID LINES WELDED QN THE FLATE-FIN CORE. THE HEAT TRANSFLR TLUCTC
1S HIGH PURITY/LOW OXYGEN CONTENT WATER. HOUSING IS5 0.09 IHCH THZICT.
THE HEAT EXCHANGER CORE HAS ALTERNATE LAYERS OF COWE AIR FIN AND A DalF
OF WATER FIN5S (ONE PRIMARY AND OME SECONDARY). THERE ARE A TOTAL CF
FIN LAYERS WITH 28 WATER TINS (14 PRIMARY AND 14 SECONDARY) AND 13 AZ
FINS. WATER FINS ARE ¢-0%0 IM KICGH ¥ ©.002 IN THICK X 28 FINE PER
INCH. AIR FINS ARE 0.2 IMCH HIGH X 0.002 INCH THICK X 24 FINS PER
INCH. PARTING SHEETS ARE 0.005 INCH THICK.
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{B} TEST:

ACCEPTANCE TEST - PERFORMANCE TEST, INCLUDING FLOW ¥5. DELIA-F,
PERFORMED. NET @ {(BTU/HR) OF 1553 AT OFERATING FLOW CONDITIONS. PRLOF
DRESSURE TEST AT 135 PSID. LEAKAGE TEST: INTERNAL AT 90 PSID, 3.2 X
10 EXP -5 SCCS GHE MAX: EXTERNAL AT 90 PSID, 3.2 X 10 EXP =4 5CCS GHE
MAX. VISUAL INSPECTION OF AIR AND COQLANT CIRCUITS FERFORMED.

CERTIFICATION = CERTIFIED BY ANALYSIS AND By SIMILARITY TO AVIONICS
BAY HEAT EXCHAMGER: VIBRATION CERTIFIED To A LEVEL OF 20 - 130 HI,
INCREASING AT 6 DB/OCTAVE: 150 = 1000 HZ CONSTANT AT Q.03 G**2/EZ: 1000
- 2000 HZ DECREASING AT & DB/OCTAVE FCR 45 MINUTES PER AXIS. SHOCK
CERTIFIED TC 20 G TERMINAL SAWTOUTH PULSE OF 1l MS DURATION IN EACH T°F
THREE ORTHOGONAL AXES. BURST PRESSURE - CERTIFIED BY ANALYSIS TO 130
PSI, HUMIDITY - CERTIFIED BY ANALYSIS TO 200,000 HOURS AT 100%
RELATIVE HUMIDITY.

IN=VEHICLE TESTING - PUMP CHECKS ARE PERFORMED AND PUMP QUT PRESSURE IS5
CONTINUGCUSLY MONITORED WHEN THE VEHICLE IS POWERED UP; SERVES RS AN
INDISATION OF BLOCKAGE IN THE LOOP.

OMRSD - PUME OUTLET PRESSURE IS CONTINUQUSLY MONITORED WHEN THE
VEHICLE IS POWERED UP DURING EACH TURNARCOUND AND SERVES AS AN
INDICATION OF BLOCKAGE IN THE LDOP. WATER IS SAMPLED PER SPEC SE-5-
0073 DURING SERVICING.

{C) INSPECTION!

RECEIVING INSPECTION

RAW MATERIAL AND PURCHASED COMPONENTS REQUIREMENTS ARE VERIFIED BY
INSPECTION, PARTS PROTECTION IS5 VERIFIED BY INSPECTION.
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CONTAMIMNATION CONTROL

SYSTEMS FLUID ANALYSES FOR CONTAMINATION ARE VERIFIED BY INSPECTTCH.
CONTEMINATION CONTEQL PLAN IS VERIFIED BY INSPEOTIOM. COMNTAMINATION
CONTRCL FROCESSES AND CLEAN AREAS ARE VERIFIED BY INSPECTION.

ASSEMBLY /INSTALLATICH

MANUFACTURING, INSTALLATION AND ASSEMBLY OPERATIONS ARE VERIFIED BY
INSFECTION. SHEET METAL PARTE ARE INSPECTED AND VERIFIED BY
INSPECTICON. SURFACE FINISHES VERIFIED EY INSPECTION. DIMENSIONS
VERIFIED BY INEPECTION.

CRITICAL PROCEESSES

WELDING IS VERIFIED BY INSPECTION. ALL WELDS ARE 3TRESS RELIEVEID
AFTER WELDING, VERIFIED BY INESPECTIOQN. BRAZING IS8 VERIFIZID BY
INEPECTION.

NMONDESTRUCTIVE EVALUATION

HEADEE WELDS TO THE TUBES ARE PFEMETRANT AND X=-RAY [NSPECTED., QT=EET
WELDS (MOUNTING PADS AND HEADER WELDS TO THE CORES) ARE PENETRAMT AND
10X MAGRIFICATION VISUALLY IMSEECTED. BRAZES ARE VYERIFIED BY FROCF RuD

LEAK TESTS.

TESTING '
INSPECTION VERIFIES THAT RESULTS OF ACCEPTANCE TESTING AND FLOWRATZIS

ARE WITHIN SPECIFIED LIMITS.

HANDLING/PACKAGING
HANDLING AND PACKAGING REQUIREMENTS VERIFIED BY INSPECTION.

(D} FAILURE HISTORY:

NG FAILURE HISTORY APPLICABLE TO RESTRICTED FLOW, WCL FAILURE MODE.
THE IMU HEAT EXCHANCGER HAS SUCCESSFULLY PERFORMED WITHOUT FAILURE
THROUGH THE DURATION OF THE SHUTTLE PROGRAM.

{B} OPERATIONAL DSE:
TES.
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= ABRPROVALES -

N. L. ETEISSLINGEEE

FELIABILITY ENGINEERING

DESIGN ENGINEERING : N. K. DUCNG N

QUALITY ENGINEERING : D. R. STOICA 05 _
NASA RELIABILITY : 175 oy IR
NASA SUBSYSTEM MANAGER : : g 3/E/8

NASA QUALITY ASSURANCE
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